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COMFUTOR OUTPUT MICROFILM
In this particular commercial application, the
photographic emulsion is being used in conjunction with
a computor output cathode ray tube and diazo materials
in a microfiche format. The excited phosphors of a cat
hode ray tube are used as the exposure source to 70mm
silver halide fimm. After exposure, the emulsion is
partially reversal processed i
a. The latent image is developed normally,
b. The metallic silver is bleached out.
c. The film is cleared in a sulfite bath.
d. The remaining halides are washed and dried.
The positive image that remains is formed from the non-
processed silver halides. The positive silver halide
image is then used as a master for microfiche reproduc
tions on diazo materials. Ultraviolet radiation is
used as a source to expose the diazo material through
the positive silver halide master. Por the commercial
application, multiple copies of the microfiche are dis
tributed to customers for use in their microfiles.
Present operations of the system have been estab
lished by trial and error. The system lacks even the
most fundamental measure of density, or on occassion,
a MacBeth TD-102 transmission densitomer equipped with
a U.V. limiting filter is used for density measurements.
The first consideration, is to determine a meaningful
measurement of the partially processed silver halide
emulsion so as to serve as a basis for film and process
ing specifications in conjunction with standard photo
graphic evaluations such as MTF, one reproductions,
image evaluation, etc. Plans to work in tjie U.V. portion
of the electromagnetic spectrum immediately pose some
problems. Ordinary glass, used in less, bulbs, and
phototubes may attenuate the U.V. radiation; depending
on the specific glass and the wavelength of the radiation.
The choice of photoreceiver is also limited to those
that are sensitive in the U.V, region. Fortunately, a
measurement of a sample of a Datagraphic Resolution Form
Slide revealed a sufficiently large area from which to
take a large area transmission density measurement.
This eliminated the complexity of trying to design a
microdensitometer. The need for simplicity, inexpense,
and versatility of design were the guide lines in design
ing the densitometer. The possibility of modifing an
existing densitometer was strongly explored. However
After discussion with Dr. E. Uiga, the feasibility of
starting from scratch was demonstrated since he had ac
cess, experience, and knowledge in the fabrication of
electronic devices.
THE SOURCE
Since a mercury vapor source is used to expose the
diazo material in the commercial application, a low
pressure mercury vapor bulb, General Electric Germicidal
Lamp G k Sll, was used as the radiation source. The
bulb was placed in a Beckmann DK-2A spectrophotometer
to determine the spectral output in the U.V. Region.
The data was transposed to a suitable size of paper,
figure I. The energy lines of mercury have been super
imposed over the various traces. The various traces
were the results of varying the input voltages to the
bulb to determine the spectral shift at various voltages.
Also included on the presentation is the absorbance of
the COM material as determined on the Beckmann DK-2A.
Orginally, the plans called for an integrating sphere,
for the source, however the tool work required for such
was considered prohibitive. A condenser system was not
originally planned for either in the illuminating section
or in the receiver section, but after a discussion with
Dr. Schumann and a brief optical experiment, two short
focal length lens (18 mm) were used to focus radiation
at the aperature. The filament was used as an image
in determining the focusing distances, but when the bulb





emitted from the entire envelope without any particular
object plane attached to the filament for focal length
considerations. This unspecified object plane does much
to simulate the difuse illumination found in the actual
contact printing situation which is used in the commer
cial application. The bulb requires a ballast to prevent
an unstable current which may cause the bulb to burn out.
In this design a transformer is used as the stabilizing
ballast. An adjustable resister is included in the cir
cuit to adjust the brightness of the bulb. A copy of
the circuit is provided as figure II.
PHOTORECEIVER
First consideration in a photoreceiver was to find
one that was sensitive in the U.V, region of the spectrum.
From an electronic design standpoint, a receiver that
had an output with voltage variation was more desirable
than one that varied resistance. A photomultiplier was
considered, but the supporting electronic circuitry re
quirements were judged to be too demanding. Thermopiles
are too insensitive and slow in response time. The
photodiodes were investigated and discovered to have
desireable characteristics; U.V. sensitivity, and an
output compatible with operational amplifiers. After


























































photoreceiver was ordered and circuits designed to ac
commodate it. The Meret receiver has a draw back in
that it -s peak sensitivity is in the visible, with spec
tral sensitivity ranging into the near U.V. After the
photoreceiver was receives?, a Sylvania photodiode was
discovered that had it-s peak sensitivity in the U.V.
The compatibilities between the Meret and Sylvania pro
duct are such, that a switch could be made with no major
change in the design. The receiver was tested for lin
earity of response in the visible portion* it was, and
an assumption was made that the linearity continued in
to the U.V, portion of the spectrum. An asset to the
receiver is that a bias can be applied to it thus vary
ing the response time. However there was no reason to
justify the additional circuitry required for a faster
response time, the receiver is mounted into the snoot
assembly as depicted in figure IV. The optics have been
designed to focus the aperjature image on to the sensitive
elements of the photoreceiver. The use of variable spac
ers allows the optical path to be varied. The photo
receiver is mounted in a moveable rubber mount making
it possible to position it anywhere along the optical
axis. Filters were considered and may be added at any







serting them at that point. The snoot is a two part
unit that can be unscrewed to obtain access to the in
ternal components. Since a small format image is being
used, microfiche size, a 1 mm aperature was determined
to be appropriate.
OPERATIONAL AMPLIFIERS
The highlight feature of the circuit design is an
operational amplifier. This device takes the input cur








Thus the output of the photoreceiver is adjusted to
become the input for the readout device, which in this
case is a sensitive voltmeter. The operation amplifier
circuit is enclosed as figure V. The additional circuit





thus allowing the chassis to be
fabricated from stock sheet metal without requiring ex
tensive tooling. See figure VII. The small size of the


































unsuitable for larger format applications. The densi
tometer has been designed for a right-handed operator.
The swing of the arm is limited to help prevent excess
radiation from straying. An additional safety feature
is the baffling of the mercury vapor bulb to prevent
excess radiation from straying from the bottom. The
plexiglass is illuminated by dial lights te help in po
sitioning the image. The circuit board is a fairly
standard power circuit board design, modified slightly
to fit the specific application. The circuit board is
of the plug in variety allowing easy access to the com
ponents. Simplicity of design was maintained.
CALIBRATION
'
Calibration was accomplished by trimming the dark
and light currents with the variable resistor in the
circuit, A further
"calibration"
depends on the actual
use of the densitometer in a commercial application.
Presently there are no meaningful fiagufes for density
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